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(54) CRACK DETECTION MEANS 



: (7i) < We, MOTOREN-UND TURBI- 

. * NENtUNION /MUNCHEN,* JGMBH;; of 
_ Dachauer Sttasse 665 j. 8Q90^Munc&cn^56; -.Ger- 
- "many, \ a- Germaii 'Company, ; 3p hereby r de- 

.5 ." clare r th"e invention, for w in c h ; we pray that 
a patent may • be ■; granted to - us, . and the 
:method^by whicK^'it./is .tp.:be;. performed, to 
be particularly -described in and by," the fol- 
lowing statement; ,-r*?r. : ; t \ ' . r r " \ 

10, ; In' the Specification of prior Patent No^ 
1239349, to * iyhidh /the present Application 
' ' ;is JarT; addition, there '[ is * ."disclosed a combina- 

\t * tion of a turbo-blade having; a resistance wire 

. .embedded therein with an i electric circuit con- 

15 rnected to said wire . and' operative detect 

'c'' ja" change of resistance in 'the : wire due to a 
*crack \yiri the . blade; ^ Hereinafter,.- this Known 

; • 'cbmbm atiohvwll. bib referred- to as' "a coihbina- 
V; * ; tibn- of ' the - ki>d .defined". { / - 

20 . .;3Fhe Specification ; . of ■ prior Patent No. 
* 1239349 thus relates b crack 'detection, means 
for a turbo machine .for 1 early, .'detection of 
turbo-blade failure/ causecT by incipient . cracks, 
in which the change 'in resistance' of the wire 

25 embedded in the blade, due to aVcrack in the- 
blade, is detected by the electric signal cir- 
cuit. Such a resistance wire- preferably ex- 
tends through blade areas most susceptible to' 
cracking and acts , to break the electric circuit 

30 when a crack develops in; the blade and thus' 
initiate a signal to give warning of impend- 
ing damage. 

It has become apparent that the crack de- 
tection means disclosed in the Specification 

35 of prior Patent No. 1239349 is not only use- 
ful for turbo machines, but is also useful 
generally for monitoring component parts 
which under tensile or alternating loads are 
subject to damage as a result of forced or 

40 brittle fracture, whereby when such dam- 
age is detected complete separation through- 
out the whole of the cross section can be pre- 
vented. 

Accordingly the present invention provides 
45 a combination of the kind defined, wherein 
the turbo-blade is replaced by any other struc- 
tural member or component part subject to 
incipient cracking, the resistance wire being 
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adapted .'and . embedded in such manner that 
♦the incipient;, cracking. ;wflPbreak .' the"' resist- 
ance wire, the electrical circuit-'beihg "opera-.: 
:tiye to ' detect a change in 'resistance *'ih :the" 
wire due to the breaking thereof whereby -the 
incipient cracking can- be detected • without 
complete separation of the structural member- 
or component throughout its whole cross- sec- 
tion. . y v .; . v : : 

Thus, due to the extremely high resistance' 
in the electrical circuit as-, a*, result of' -break- 
ing of .the resistance , wire^ incipient' cracldng"- 
due to an excessively - high Joad exceeding; the 
normal permissible loading :,oh . the component 
can. be detected before complete separation,^ 
and therefore destruction; l of 'the • component 
takes place. Clearly, . as ' soon .-as' breaking of 
the resistance- wire is 4 mounted * byX the elec-- 
trical circuit, the loading . on- the'^cbmpofieht 
can be reduced immediately ".so that, complete 
destruction of the component . can \be pre- 
vented. ■•" „' r> . ; 
. With the invention a resistance wire com- 
municating with a warning device can be in- 
corporated in generally any component part, 
including shafts, axles and pressure vessels. 
In the case of shafts the resistance wire pre- 
ferably extends through a region of the shaft 
most prone to cracking, that is, through the 
outer region where fatigue failure will norm- 
ally originate. As incipient cracks in pressure 
vessels propagate primarily in the longitudi- 
nal direction, the resistance wire is preferably 
embedded circumferentially in the casing shell 
to facilitate crack location. 

The present invention is not necessarily 
limited to component parts generally involved 
in mechanical engineering. The crack detec- 
tion means can equally well be useful in 
structural engineering, as in a steel concrete 
member where the formation of incipient 
cracks is a similarly typical indication of ulti- 
mate failure. Installation of a crack detec- 
tion means of this invention may thus give 
warning of impending cave-ins and so in 
buildings prevent injury to residents. 

For a better understanding of the present 
invention and to show how the same may be 
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carried into effect, reference will now be 
made, by way of example, to the accompany- 
ing single figure drawing which shows sche- 
matically an example of a crack detection 
means applied to a pressure vessel. 

The drawing shows a pressure vessel 10 
incorporating in its shell a plurality of cir- 
cumferentially arranged resistance wires 11 
communicating with an indicating unit 12 
which unitarily collects the various signal cir- 
cuits formed by the wires 11. 

It is apparent that modifications other than 
that described and illustrated herein may be 
made to the apparatus of this invention with- 
out departing from the scope of the invention., 
as defined in the appended . claims. Thus," , in 
order "to detect ' and- conceivably locate van- ; 
ously .^oriented cracks* in component parts/' 
under variously oriented loads, a plurality - 
of wires , may be embedded in the material of 
the component part in either of ; two mutually 
independent, , variously • oriented - layers. The 
■~ resistance,.- /wires for the signal - circuits may- 
thus be' incorporated in randomly selected- 
25 directions and planes "of the component part, 
-or in • * any other . way affording ready crack 
- location.' " *.*: ' * ' *.-„. 

'•" When an incipient crack" occurs the resist^ 
-ance wire or wires will break, the resulting' 
high resistance being- detected by the elec^ 
Mcal~ indicating unit • which /then provides a 
warning, that the loading on -the component^ 
/has exceeded a permissible/ level so that 
measures can be taken immediately to pre- 
■ vent; complete destruction of the component.'; 
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WHAT WE CLAIM IS: — 

1. A combination of the kind defined, 
wherein the turboblade is replaced by any 
other structural member or component part 
subject to incipient cracking, the resistance 
wire being adapted and embedded in such 
manner that the incipient cracking will break 
the resistance wire^ the electrical circuit being 
operative to detect a change in resistance in 
the wire due to the breaking thereof whereby 
the incipient cracking can be detected with- 
out separation of the structural member br 
component throughout its whole cross-section. 

2. A combination according to claim 1 hav- 
ing a . plurality, of resistance wires embedded 
• in: the material of the /structural-'. member or- 
component part in two mutaaily 'independent > 
and variously oriented layers., *,/... , / 
- v3/. A- combination according; to .claim fl or 

- claim ; . 2, wherein a plurality . of, ■ resistance 
wires-: each forming a signal circuit, and ter- 
minating in a "common indicating. unit are cir- 
cumferentially -touted through the: shell of a 
pressure vessel: ■ / : " :• • 

. ; 4s' A combination ^substantially as .herein 
before described with reference to/the 'accom- 

% panymg drawing.- •. 

HASELTINE, LAKE 8z CO., 
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•3- /. / 9 Park Square, Leeds- LSI 2LH, 
• -' Yorks. \ ;**"• ■* : - 



40 



45 



50 



55 



60 



Printed for Her Majesty's Stationery Office, by the Courier Press, Leamington Spar. 1974.. 
. ; v . JPablished by The Patent Office, 25 Southampton Buildings, London; WC2A 1 AY, from 
.. -"' : ' ' ■'■ : which copies may be obtained. - \ ~ • / r > 



Best Available Copy 



1374988 COMPLETE SPECIFICATION 

1 cucrr Tnis <* f0W,n S ,$ ° reproduction of 
I 5HthT tfee Original on a reduced scute 



; V; ->S-\hJ : ..... 
■ ■*'' - •> . 

... 





•1. .:>= .:> 



■•■-.si * 1 4>:v^ " ; 

y. 



■■*t. ' • ' '"•.!-. X. * 



■- ' • • * - * ••• * * 

... . *}.-.''; v: 1 a . » . 
' " « -: ••'■ * ■ * -7 

- r - ; .V.. '■; 1 • f- ; ■ 
r . .. • . • 
: : ... : . 



• A., f 



